As part of the TANAMI multiwavelength progam, we discuss new X-ray observations of the γ-ray and radio-loud narrow line Seyfert 1 galaxy (γ-NLS1) PKS 2004−447. The active galaxy is a member of a small sample of radio-loud NLS1s detected in γ-rays by the Fermi Large Area Telescope. It stands out for being the radio-loudest and the only southern-hemisphere source in this sample. We present results from our X-ray monitoring program comprised of Swift snapshot observations from 2012 through 2014 and two new X-ray observations with XMM-Newton in 2012. Supplemented by archival data from 2004 and 2011, our data set allows for a careful analysis of the X-ray spectrum and variability of this peculiar source. The (0.5-10) keV spectrum is described well by a power law (Γ ∼ 1.6), which can be interpreted as non-thermal emission from a relativistic jet. The source exhibits moderate flux variability on timescales of both months and years. Correlated brightness variations in the (0.5-2) keV and (2-10) keV bands are explained by a single variable spectral component, such as the one from the jet. A possible soft excess seen in the data from 2004 cannot be confirmed by the new XMM-Newton observations taken during low-flux states. Any contribution to the total flux in 2004 is less than 20% of the power-law component. The (0.5-10) keV luminosities of PKS 2004−447 are in the range of (0.5-2.7)×10 44 erg s −1 . A comparison of the X-ray properties among the known γ-NLS1 galaxies shows that in four out of five cases the X-ray spectrum is dominated by a flat power law without intrinsic absorption. These objects are moderately variable in their brightness, while spectral variability is observed in at least two sources. The major difference across the X-ray spectra of γ-NLS1s is the luminosity, which spans a range of almost two orders of magnitude from 10 44 erg s −1 to 10 46 erg s −1 in the (0.5-10) keV band.
Introduction
The recent detection of variable γ-ray emission from radio-loud narrow line Seyfert 1 galaxies (γ-NLS1 hereafter) suggests that there are relativistic jets in these sources, which are similar to other types of active galactic nuclei (AGN), i.e. blazars and radio galaxies Foschini 2012a; D'Ammando et al. 2013b; Foschini et al. 2015) . Typical properties of radio-quiet NLS1s are black hole masses that range from 10 6 M to 10 8 M (see, e.g., Hayashida 2000; Wandel 2000; Boroson 2002) , an accretion rate close to the Eddington limit, and spiral host galaxies (see, e.g., Foschini 2012b) . Their detection in γ-rays poses serious questions as to the well-known paradigm that such powerful jets are hosted by AGN in elliptical galaxies where a supermassive black hole (SMBH) of at least 10 8 M accretes at a few percent of the Eddington rate (see, e.g., Marscher 2009 , for a review). At the intersection of two rare types of AGN (NLS1 and radio-loud AGN), γ-NLS1s are unique laboratories for studying the jet formation in AGN.
Formally, NLS1 galaxies are classified by their strong and narrow optical Balmer emission lines from the broad line region. (Osterbrock & Pogge 1985) . These properties are typically accompanied by a strong Fe ii emission line complex (Grupe 2004 ) and strong characteristic high-ionization line emission from the broad line region. The origins of the strong Fe ii emission and of the narrow Balmer lines are still a topic of debate. In X-rays, compared to other Seyfert 1 galaxies, NLS1 exhibit typically stronger X-ray flux variability on short timescales (see, e.g., Vaughan & Fabian 2003; Grupe 2004; Kara et al. 2013 ) and a strong soft excess below 2 keV (Vaughan et al. 1999; Grupe 2004) . Among NLS1s, only 7% are radio-loud (Komossa et al. 2006; Yuan et al. 2008) , of which only a small number have been detected in γ-rays Foschini 2012a; D'Ammando et al. 2013b ). Multiwavelength campaigns have been performed on three of the known γ-NLS1s detected by the Fermi Large Area Telescope (LAT; Atwood et al. 2009 ): PMN J0948+0022 ), 1H 0323+342 , and SBS 0846+513 (D'Ammando et al. 2013b ). We present results from a multiwavelength monitoring of the radioloudest source from this elusive γ-NLS1 sample. The active galaxy PKS 2004−447 is a γ-NLS1 galaxy at a redshift of z = 0.24 (Drinkwater et al. 1997 ) with a radio loudness parameter R = f 4.9 GHz / f B ≥ 1700 (Kellermann et al. 1989; Oshlack et al. 2001, hereafter Osh01; Gallo et al. 2006, hereafter G06) . Its optical properties are consistent with the NLS1 classification: a flux ratio [O iii]/H β = 1.6 and FWHM(Hβ) = 1447 km s −1 , even though the Fe ii emission (EW Fe ii ≤ 10Å) is rather weak (Osh01). Based on the empirical relation between BLR size and optical luminosity (Kaspi et al. 2000) , Osh01 estimated the black hole mass from the H β line to be 10 6.7 M , using high-resolution data from the Siding Spring 2.3 m Telescope. Studies in the X-rays (see e.g., G06; Paliya et al. 2013 ) suggest an unobscured spectrum in the (0.3-10) keV band, a possible soft excess below 1 keV, and mild long-term flux variability. We observed this source as part of the TANAMI multiwavelength monitoring program (Ojha et al. 2010; Kadler et al. 2015) . Here we present results from the analysis of the X-ray spectra. In addition to archival data from 2004, we use two new XMMNewton pointing observations performed in 2012 to explore the source's long-term X-ray spectral variability. For the study of X-ray flux variability, PKS 2004−447 has been monitored with Swift since 2011. In a second paper (Schulz et al. submitted, Paper II), we report on the radio properties of PKS 2004−447, including the first TANAMI VLBI image at 8.4 GHz. VLBI imaging shows an elongated, one-sided radio jet extending from a bright compact core. Simultaneous multifrequency observations with the Australia Telescope Compact Array (ATCA) over four years reveal a persistent steep spectrum. The estimated large-scale size of the radio emission and the spectrum are consistent with compact steep spectrum (CSS) sources, which are generally considered to be young radio galaxies (O'Dea 1998). The paper is organized as follows. In Sect. 2, the monitoring program and data reduction methods are described. The analysis of X-ray data and its results are reported in Sect. 3 and discussed in Sect. 4, which also includes a comparison with X-ray properties of other γ-NLS1s, CSS galaxies, and blazars. The main results of the work are summarized in Sect. 5.
Observations and data reduction
PKS 2004−447 has been monitored in X-rays since May 2013 as part of the TANAMI multiwavelength program. We used the space observatories XMM-Newton (Jansen et al. 2001) and Swift (Gehrels 2004) , which provide X-ray data and optical/UV coverage. High-angular-resolution radio observations have been performed since October 2010 by the TANAMI VLBI program. In addition, the source has been observed several times by ATCA. Simultaneous γ-ray data are provided by the Fermi/LAT. The X-ray monitoring consists of two XMM-Newton pointings in 2012 separated by five months and connected by four Swift observations. We have continued observations with Swift in 2013 and 2014. To study the long-term behavior of PKS 2004−447, archival data from XMM-Newton and Swift prior to 2013 May have been included in the analysis. Detailed information on all observations is provided in Table 1 .
XMM-Newton observations
We observed PKS 2004−447 twice with XMM-Newton in 2012: for 37.9 ks on 2012 May 1 and for 39.9 ks on 2012 October 18, hereafter referred to as X-2012-05-01 and X-2012-10-18. The archival XMM-Newton observation from 2004 April 11 (for 41.9 ks, X-2004-04-11 hereafter) has been discussed in detail by G06. All observations were performed with the European Photon Imaging Camera (EPIC) using PN (Strüder et al. 2001 ) and MOS (Turner et al. 2001a ) CCD arrays and the Reflecting Grating Spectrometer (RGS, den Herder et al. 2001) , as well as the Optical Monitor (OM, Mason et al. 2001) . The EPIC operated in full-frame mode with the medium filter in 2004 and the thin filter in 2012. Observation data files (ODFs) were processed to create calibrated event lists and full frame images using standard methods with the XMM-Newton Science Analysis System (SAS Version 12). Lightcurves were extracted for the (0.5 − 2) keV, (2 − 10) keV, and (0.5 − 10) keV energy ranges, adopting a circular extraction region with 30 arcsec radius for the source. The background regions were chosen from a source-free circular region of the same radius on the same chip with similar distances to the readout nodes to ensure similar background noise levels. Screening for flaring particle background was done following the method to maximize the signal-to-noise ratio (S/N) by Piconcelli et al. (2004) . Pile-up was negligible in all observations. The net exposure times are listed in Table 1 . Source and background spectra were extracted for single and double event patterns from the filtered event lists. Response files were generated using rmfgen and arfgen of the SAS software package. The RGS data had insufficient counts for a dedicated spectral analysis.
Swift observations
We monitored PKS 2004−447 with the Swift X-ray telescope (XRT, Burrows et al. 2005 ) from the beginning of 2012 through the beginning of 2014. In addition, we used archival data from 2011, which were discussed by Paliya et al. (2013) . Details of each observation are listed in Table 1 . Three observations had relatively short exposures (2.3 ks, 1.6 ks, and 0.6 ks). Owing to the low S/N in the respective X-ray spectra, they are not considered in our analysis. For all other observations, we used data from the XRT, which operated in photon-counting mode (PC). The data were cleaned, and calibrated event files were created using the standard filtering methods and the xrtpipeline task, distributed in the HEASARC (v6.12.0) within the HEASoft package. Source and background spectra and lightcurves in the (0.5 − 10) keV energy range were created, using a circular source region with a radius of 35 arcsec. The net exposure times are also listed in Table 1 . To increase the S/N of the spectra, Swift observations that were observed within a few days of each other were merged after checking that the spectra did not show significant flux or spectral variability between the averaged epochs. 00032492016 (2014-03-14, 7 .6 ks) and 00032492017 (2014-03-16, 9 .7 ks). (b) 00032492014 (2013-11-19, 5 .5 ks) and 00032492015 (2013-11-20, 12 .2 ks). 2013-11-03, 3.88 ks) . (d) 00032492005 (2013-07-07, 11.4 ks) and 00032492006 (2013-07-14, 11.6 ks) .
(e) Because of the relatively short exposure time, this observation was not included in the analysis.
X-ray analysis
Spectral fitting was done using the Interactive Spectral Interpretation System (ISIS, Version 1.6.2-30, Houck & Denicola 2000) . Unless stated otherwise, uncertainties correspond to 90% confidence limits on one parameter of interest (∆χ 2 = 2.7). In the following, the standard cosmological model (H 0 = 70 km s −1 Mpc −1 , Ω M = 0.3, and Λ = 0.7) is assumed.
XMM-Newton PN/MOS data
Visual inspection of the XMM-Newton data revealed a flat and smooth spectrum for each observation (see Figs. 1 and 2). The source is detected from 0.5 keV to 10 keV. We first adopted an unbroken power law modulated by Galactic H I absorption N H,Gal = 3.17 × 10 20 cm −2 , based on the Galactic Hydrogen LAB survey (Kalberla et al. 2005) . The high-resolution ISM absorption model tbnew 1 (Wilms et al. 2000 ) is used to account for neutral absorption. Cross-sections and abundances were taken from Verner et al. (1996) and Wilms et al. (2000) , respectively. The large number of spectral data counts allowed for the use of χ 2 -statistics, and each spectrum was grouped to a S/N of five per energy bin. For each observation, we fit the available PN and MOS data in the (0.5-10) keV energy range simultaneously. The absorbed power-law model yielded a good fit to each spectrum. Best-fit results for the photon index Γ lay between 1.50 and 1.65. We found no evidence of intrinsic absorption when leaving the column density of the absorption free to vary. The upper limit of the column density was N H ≤ 1.7 N H,Gal . It was there-fore fixed to N H,Gal to reduce the number of free parameters. In the following, unless stated otherwise, all spectral models mentioned in this paper include the Galactic absorption component with fixed column density. The XMM-Newton spectra are shown in Figs. 1 and 2, along with their best-fit models (solid line). We convolved the power-law component of the best-fit model with cflux to determine the unabsorbed energy flux in different energy bands, i.e. total band (0.5-10) keV, soft band (0.5-2) keV, and hard band (2-10) keV. For each spectrum, we performed three independent fits by taking only data within each respective band into account. The sub-bands were defined based on typical flux ranges used in the literature to facilitate comparison. The best-fit parameters and absorption-corrected fluxes of the fit are listed in Table 2 . We found no indications of any spectral line emission features. The addition of a Gaussian line at 6.4 keV with a fixed width of 1 eV did not yield any significant improvement of the fit (∆χ 2 = −0.1 for one additional free parameter). We measured an upper limit for the equivalent width of EW 6.4keV ≤ 60 eV in all three observations. This is consistent with the results of G06. G06 also report indications of a weak soft excess below ∼ 1 keV. They found that a broken power law with a break energy at ∼ 0.6 keV is a good approximation of the data. Thus, we looked for the existence of such a soft excess by modeling the spectra only above 2 keV and extrapolating the best fit down to 0.5 keV. No significant excess emission is observed in the case of X-2012-05-01 or X-2012-10-18, but visual inspection of the residuals suggests a possible soft excess in the data of X-2004-04-11 (see Figs. 1 and 2). The spectra of all three XMM-Newton observations were then modeled phenomenologically with a broken power law. We note that results for the soft photon index Γ 1 are Article number, page 3 of 12 A&A proofs: manuscript no. akreikenbohm_AA_2004-447_vfinal_arxiv Table 2 . Best-fit results of the absorbed power-law model for XMM-Newton and Swift spectra.
Inst-ObsDate
ObsID Notes. Best-fit parameters for the absorbed power law. The absorption is fixed to its Galactic absorption, 3.17 × 10 20 cm −2 , based on the survey by Kalberla et al. (2005) . (1) Instrument and observation dates as in Table 1 . (2) not well constrained because of the narrow energy range from 0.5 keV to the break energy. Fit results for the broken power law are summarized in Table 3 . For X-2004-04-11, the model provided a slightly better fit than the simple power law. The bestfit parameters are consistent with results by G06, except for the soft photon index Γ 1 , which cannot be constrained well. As for X-2012-05-01, it was not possible to constrain either of the photon indices when we left the break energy free to vary. We fixed the break energy to 0.6 keV as reported in G06, which allowed us to obtain constraints on Γ 1 and Γ 2 . The fit of X-2012-10-18 yields good constraints, however the break energy is significantly higher than in G06. Within its uncertainties, the hard photon index Γ 2 is roughly consistent with the one from the simple power law in all three observations. We tested the significance of the broken power-law model by applying the F test. The null-hypothesis model assumes an unbroken power law as an underlying model. A broken power-law model was considered to be significantly different from the simple power-law model if the probability that the latter is correct was less than 1% (expressed by the p value). The F-test p values are also listed in Table 3 . For X-2012-05-01 and X-2012-10-18, both models were statistically equal. For X-2004-04-11, the broken power law gave a slightly better fit than the simple power law, and the p-value was inconsistent with the null hypothesis according to our threshold. Thus, the presence of a weak soft excess is tentative. However, it was striking that no excess was detected in the observations in 2012. Since background count rates were consistent with each other in all three observations, a contribution of systematic background variations to the soft Xrays could be excluded.
Assuming the soft excess of X-2004-04-11 is caused by another emission component, the spectrum was modeled phenomenologically using a blackbody in addition to the simple power law. The power law was fitted in the (2-10) keV band and subsequently fixed to the best-fit parameters (see Table  4 ). This model yielded a good fit of χ 2 /d.o.f. = 396.4/398. The contribution of the blackbody to the (0.5−2) keV flux is (0.06 ± 0.01) × 10 −12 erg cm −2 s −1 , which makes up 10-20% of the power-law flux in the soft band. We applied the same model to the data of 2012 (see Table 4 ) where no soft excess has been observed. The fits were acceptable and yielded a contribution of the blackbody to the soft band between 5% and20% of the power-law flux in the same band. We note that for these fits, the power law is slightly steeper, which may in principle hide the presence of a faint extra component.
Two difference spectra were created by subtracting the background-subtracted EPIC PN spectra of X-2012-10-18 and X-2012-05-01 from the one of X-2004-04-11 (see Fig. 3 ). The spectra were rebinned in the same way as the original data. We ignored energy bins larger than 1 keV. This leads to no spectral bins being regarded above 7 keV, because the number of spectral data counts of the X-2012-05-01 spectrum decreases rapidly in this range. We fit the difference spectra by applying a Galactically-absorbed simple power law to each of the (0.5−7) keV and (2−7) keV bands independently (see Table 5 ). In the total range, the best-fit parameters of both difference spectra are consistent with those of X-2012-10-18 and X-2012-05-01 within 90% uncertainties. and extrapolating the fit into the soft band, a soft excess is not observed in the difference spectra, as illustrated in Fig. 3. 
Swift/XRT
The Swift XRT spectra have significantly lower S/N, and in most observations the source is not detected above 6 keV. Because of the poor quality of the data, we did not adopt a Fig. 3 . XMM-Newton ratio of the XMM-Newton EPIC PN difference spectra to a power-law model. Difference spectra were created by subtracting the background-subtracted spectra of X-2012-05-01 (blue) and X-2012-10-18 (black) from the one of X-2004-04-11. Simple powerlaw fits were performed on the energy ranges (0.5-7) keV and (2.0-7) keV, where the fit to the latter band was then extrapolated to lower energies.
Article number, page 5 of 12 A&A proofs: manuscript no. akreikenbohm_AA_2004-447_vfinal_arxiv Notes. Best-fit parameters for the simple power-law fit in the (0.5−10) keV and (2.0−10) keV energy band to the difference spectra. A difference spectrum is computed by subtracting the respective spectrum from X-2004-04-11.
more complex model than the simple power law, which already gave a good description of the XMM-Newton data. The model is fitted to the available unbinned data in the (0.5-10) keV range using the unbinned likelihood statistic Cstat (Cash 1979) . Best-fit parameters are listed in Table 2 . The low number of spectral data counts mean that the fit parameters were affected by high uncertainties, especially during times of low flux. To improve statistics of the spectral fit, we defined three flux states based on the results of the single observations and merged spectra with fluxes within these intervals (in units of 10 −12 erg cm −2 s −1 ): 0.4 < F 0.5−2keV ≤ 0.9 (low), 0.9 < F 0.5−2keV ≤ 1.4 (medium), and 1.4 < F 0.5−2keV (high). This gave a total exposure of 57.02 ks with 837 counts in the lowflux state, 46.9 ks with 996 counts in the medium-flux state, and 25.11 ks with 795 counts in the high-flux state. The quality of the merged spectra then enabled the use of χ 2 -statistics and the spectra were analyzed analogously to the XMM-Newton spectra. For each of the three spectra, simple power-law models yield good fits with no significant evidence of any other feature such as a soft excess. Best-fit parameters for these fits are listed in Table 2 , labeled as S-low, S-medium, and S-high. There was no evidence of flux-dependent spectral variations.
Multitimescale X-ray variability
In the following, reported fluxes and luminosities refer to their absorption-corrected values. If not stated otherwise, source count rates refer to their background-subtracted values. Figure  4 shows the evolution of the total flux of the source over time. PKS 2004−447 shows moderate X-ray flux variability on timescales of weeks to years. The scheduling of the monitoring observations does not allow for detecting variability on timescales shorter than two weeks. For the XMM-Newton observations from 2004, the total flux is about 50% lower in those from 2012 and regained a similar value in September 2013. We calculated the fractional variability amplitude A var following the definition by :
where N is the number of data points in the time series with a mean of the fluxes x. The variance and mean square error of the time series are denoted as S 2 and σ 2 err , respectively. For the full (0.5-10) keV energy range the fractional variability is A total var = 0.44 ± 0.19. If divided into the soft (0.5-2) keV and hard (2-10) keV bands, we find A soft var = 0.39 ± 0.18 and A hard var = 0.35 ± 0.33, consistent with the fractional variability of the total range. As a result, both the soft and hard ranges show the same variability characteristics. For a model-independent analysis of spectral variability, we determined the number of background-subtracted source counts in the soft and hard bands. Since source counts are not affected by calibrations issues at low energies, we extended the soft band to (0.2-2.0) keV. One-sigma uncertainties, σ N , of the number of counts, N, in a given band were approximated following Gehrels (1986) :
The number of detected counts strongly depends on the energy-dependent effective area of a given instrument. Thus, for similar fluxes we expect different count rates and a number of spectral counts for Swift XRT and XMM-Newton EPIC PN. There were no simultaneous observations of both Swift and XMM-Newton, which could have been used to calculate the conversion factor between these instruments. Thus, counts were analyzed separately for each telescope.
Hardness ratios HR were derived using the fractional difference,
where S and H are source counts in the soft and hard bands with one-sigma uncertainties, σ S and σ H , respectively. Figure 5 shows the hardness ratio plotted as a function of the total source count rate (hardness intensity diagram, HID) for the different instruments. For both instruments, the data are consistent with a constant HR. Spectral analysis of the XMM-Newton data yielded hints of a second spectral component visible below 2 keV. We tested the presence of a non-or a less-variable component by comparing the variation in the count rates in the soft and hard bands (see Fig. 6 for the hard versus soft band diagram, HSD). There is a wide spread at lower count rates. However, the data are overall consistent with a linear relation between the soft and hard bands. A linear dependency between these bands suggests that the flux variation of the spectrum is dominated by those of a single component. The presence of a less varying component would induce a positive or negative offset from the origin. We fitted both the whole data set and only high-S/N data with a linear regression and found a relation fully consistent with a line through the origin (see Table 6 ). The fits were consistent with a single component at 2 σ for all instruments. A comparison of background-subtracted count rates of the individual and merged spectra shows that spectra with lower counts appear softer.
Discussion

The X-ray spectrum of PKS 2004−447
The X-ray emission of PKS 2004−447 in the (0.5−10 keV) energy range is described best by a simple, Galactically-absorbed power law. A tentative soft excess is observed in the XMMNewton spectrum of 2004. However, this excess is not detected in our new observations from 2012. The difference spectrum is described well by a simple power law, but the S/N is not sufficient to draw any conclusion about the tentative excess (see Fig. 3 and Table 3 . Results of the absorbed broken power-law model for XMM-Newton spectra.
Inst-Obsdate (Kalberla et al. 2005) . (1) Table 4 . Results of the black body and power-law model for XMM-Newton spectra. Notes. Best-fit parameters for the linear regression C soft = aC hard + b, where C soft and C hard are the spectral counts in the soft and hard bands, respectively. Uncertainties correspond to 1-sigma uncertainties. Table 5 ). The power-law spectrum and photon index are reminiscent of the non-thermal X-ray emission of type-1 AGN. The spectrum exhibits flux variability across the entire band. Comparing best-fit models of each observation, we find evidence of weak spectral variability, while there is no evidence of any intrinsic absorption. This suggests that the power-law component itself varies, caused by changes in the emission region. Although we do see evidence of weak spectral variability from spectral fitting, the variations between the source brightness and spectral shape are not correlated (Fig. 5) . The linear behavior of the count rates in the HSD (Fig. 6) can be explained by a dominating power-law component that exhibits changes in its normalization. These variations cause a homogeneous flux variation across the (0.5-10) keV band. For interpreting the X-ray spectrum, we consider the following three scenarios: (I) a non-jet-dominated X-ray spectrum (characteristic of Seyfert galaxies), for which the unbroken power-law spectrum is associated with thermal inverse-Compton scattering of optical and UV photons from the accretion disk in the disk corona. A soft excess in these sources may be caused by relativistically blurred reflection from the accretion disk (Crummy et al. 2006) or thermal Comptonization of disk emission by a population of electrons with low temperature and high optical depth (see, e.g., Haardt & Maraschi 1993) . We note that the photon index of PKS 2004−447 is significantly harder than those observed in radio-quiet NLS1s (see, e.g., Vaughan et al. 1999; Zhou & Zhang 2010; Grupe et al. 2010) . (II) a Seyfert-like X-ray spectrum that may be contaminated by a significant contribution from a relativistic jet. In this scenario, jet-synchrotron emission contributes to the soft X-ray spectrum in 2004, while the unbroken power law can be associated with the Seyfert-like component. The detection in γ-rays, however, suggests that the jet dominates at higher energies. Thus, we do not favor any scenario where the jet emission only contributes in the form of a soft excess. (III) a jet-dominated X-ray spectrum, characteristic of blazars, in which the spectrum is associated with X-ray emission from the jet alone. Emission from the accretion disk is negligible. Within the framework of leptonic models, blazar X-ray spectra may be comprised of both synchrotron emission and inverse-Compton emission from relativistic particles in the jet plasma (see, e.g., Maraschi et al. 1992; Dermer & Schlickeiser 1993; Bloom & Marscher 1996; Ghisellini et al. 1998 Ghisellini et al. , 2010 Böttcher et al. 2013) . In this scenario, the hard power law can be interpreted as inverse-Compton emission from the jet and synchrotron emission would account for the tentative soft excess in the data of 2004. G06 have modeled the SED of PKS 2004−447 from the radio band to hard X-ray band using a simple one-zone synchrotron self-Compton (SSC) model. They find that the X-ray spectrum could not be explained by a single SSC component, but an additional weaker emission component of (1.2 ± 0.4) × 10 −14 erg s −1 cm −2 keV −1 at 2 keV is required. They argue that the X-ray spectrum is dominated by thermal Comptonization in addition to a weak SSC component that gives rise to the tentative soft excess. Paliya et al. (2013) also modeled the SED including γ-ray data using a jet-emission model that consisted of an SSC and an external Compton component. A thermal Comptonization component was not needed. They further conclude that the SED of PKS 2004−447 resembles the distribution of flatspectrum radio quasars (FSRQ). For these sources, hard X-ray emission above 2 keV is interpreted as inverse-Compton radiation, which suggests a non-thermal origin for the X-ray spectrum of PKS 2004−447. The jet-like non-thermal origin for the dominating X-ray emission is supported by the flat photon index with respect to radioquiet NLS1s. This is consistent with values typically found in blazars, particularly FSRQs (see, e.g., Fan et al. 2012; Rivers et al. 2013; Dai & Zhang 2003; Sambruna et al. 2004) . In Paper II we analyze the TANAMI VLBI data of PKS 2004−447 and find a one-sided core-jet radio structure. Together with the X-ray data, this result favors the third scenario and strongly implies that emission from the relativistic jet is dominating the X-ray spectrum and that additional thermal or non-thermal emission from the accretion disk and its corona may only play a role in very low flux states of the source, as indicated by the HSD (see Fig.  6 ).
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Soft excess
A faint soft excess is detected only tentatively in the XMMNewton observation X-2004-04-11, consistent with findings by G06. This component could not be verified by our new XMM-Newton observations in 2012. Fitting a power law to the XMM-Newton data only in the (2-10) keV range (see dashed lines in Figs. 1 and 2 ) leads to an excess emission of F SX = (6 ± 1) × 10 −14 erg s −1 cm −2 in the (0.5-2) keV band (see Sect. 3.1). It remains questionable whether it is appropriate to interpret this as an additional spectral component. A variable soft component may explain the lack of excess emission in the data of 2012. We note that in radio-quiet Seyferts that include a few NLS1s, there have been cases where the soft excess varies independently from and more slowly than the hard power law (Turner et al. 2001b; Edelson et al. 2002; Mehdipour et al. 2011; Arévalo & Markowitz 2014) , and even seems to disappear from one Xray observation to the next on timescales of years (Markowitz & Reeves 2009; Rivers et al. 2012 ). Such a component should cause deviations from a linear function through the origin in the HSD, which is not observed.
Comparison with compact steep-spectrum sources
In our radio analysis (see Paper II) we find evidence that PKS 2004−447 belongs to the class of CSS sources. CSS and gigahertz-peaked spectrum (GPS) galaxies are bright radio sources, which are considered to be young radio galaxies based on their peaked radio spectra and compact jet structure (e.g., O'Dea 1998; Stanghellini 2003; Fanti et al. 2011; Randall et al. 2011 , and references therein). The same scenario has been discussed for γ-NLS1 due to their low black hole masses and high accretion rates (e.g., Foschini et al. 2015) . Besides PKS 2004−447, only one other CSS source has been associated with a γ-ray counterpart in the 3LAC (Ackermann et al. 2015) . The source thus plays an important role in the study of γ-NLS1 and CSS sources and a possible connection of these classes. The X-ray properties of GPS/CSS quasars have been studied by Siemiginowska et al. (2008, S08 hereafter) and KunertBajraszewska et al. (2014) . In most cases, the linear size of GPS/CSS sources in radio is smaller than the spatial resolution of current X-ray instruments. This means that X-ray emission from the entire complex radio structure (i.e., core, jet, and hot spots) is contained within the extraction region of the Xray point source. Their X-ray spectra can typically be modeled well by a featureless power law without intrinsic absorption. The power-law indices range from 1.5 and 2.2, with the majority between 1.7 and 2. Their photon index is typically close to those of radio-quiet quasars, but there are cases where the power law is flat, similar to radio-loud sources. S08 report that for these cases, the X-ray emission can be associated with emission from the radio structure. The X-ray absorptioncorrected luminosities of GPS/CSS sources are in the range of (10 44 − 10 46 ) erg s −1 . The X-ray photon index and unabsorbed luminosity of PKS 2004−447 thus agree with properties of low-powered CSS sources, where the radio jet contributes to the X-ray spectrum. For some GPS/CSS sources, S08 find more complex spectra with evidence of intrinsic absorption of ∼ 10 −21 cm −2 and/or a soft excess. The (0.5-2) keV flux contribution of the latter is on the order of 10 −14 erg cm −2 s −1 . The origin of this emission is not yet well understood. Different theoretical predictions include thermal emission through jet-gas interactions with the interstellar medium. The flux of the tentative soft excess of PKS 2004−447 in the soft band is consistent with findings by S08. In the context of CSS sources, this may indicate interaction between the young radio jet and the surrounding medium, but further studies are necessary. et al. (2015) have studied the multiwavelength properties of 43 radio-loud NLS1 galaxies, including the seven γ-NLS1 known so far. PKS 2004−447 is the second closest γ-NLS1. It is also the radio-loudest and only southernhemisphere source in the small sample. Besides PKS 2004−447, the sources that have been studied in the most detail so far are PMN J0948+0022, PKS 1502+036, 1H 0323+342, and recently, SBS 0846+513 (Abdo et al. 2009b,a; D'Ammando et al. 2012 D'Ammando et al. , 2014 Yao et al. 2015) . In the radio band, we observe that the 15 GHz luminosities span two orders of magnitude, and both flux and spectral variability are observed in all sources (Paper II), though the persistent steep radio spectrum in PKS 2004−447 is unique in this sample (Paper II). In this section, we compare our results for PKS 2004−447 with characteristics of these sources. Information on their X-ray properties is taken from the literature (Zhou et al. 2007; Yuan et al. 2008; Abdo et al. 2009b; D'Ammando et al. 2012 D'Ammando et al. , 2014 D'Ammando et al. , 2013a Paliya et al. 2013; Rivers et al. 2013; Bhattacharyya et al. 2014; Yao et al. 2015) . Table 7 provides results of the simplest best-fit model for each source. For comparison, we include results for PKS 2004−447 from this analysis averaged over all observations. All five γ-NLS1 objects show moderate flux variability. Only the closest, γ-NLS1 ( 1H 0323+342), shows flaring activity on timescales of days Yao et al. 2015) . No evidence was found of intrinsic absorption in any of these objects. It is therefore reasonable to conclude that variations in flux imply changes in the luminosity and/or spectral shape, rather than changes in the obscuration of the primary radiation. Spectral variability is observed in two cases (PKS 2004−447, 1H 0323+342) and suspected in two more (PKS 1502+036, PMN J0948+0022). Results from X-ray analyses reported in the literature mentioned above were used to calculate the X-ray luminosities using the K correction by, for example, Ghisellini et al. (2009) . Figure 7 shows the X-ray luminosities of γ-NLS1s as a function of the photon index. The luminosities span a range of almost two orders of magnitude from 10 44 erg s −1 to 10 46 erg s −1 , while the photon indices ranges from 1.2 up to 2.2. However the majority of measurements of Γ cluster between 1.5 and 1.8. We compare this to the X-ray properties of blazars forming a statistically complete sample of radio-selected extragalactic jets (MOJAVE 1, Lister & Homan 2005) that were detected by Fermi/LAT (see Figs. 7, 8, and 9) . The X-ray data on the MOJAVE 1 sources were obtained from single Swift observa- tions (Chang 2010) . X-ray luminosities of the γ-detected MO-JAVE 1 sources span a wider range from 10 42 erg s −1 to a few 10 47 erg s −1 . In Figs. 8 and 9 , we show the X-ray luminosity of both samples as a function of the redshift and γ-ray luminosity taken from the 2FGL catalog (Nolan et al. 2012 ). For each γ-NLS1 source, we used the weighted mean of the X-ray luminosities from different observations. The blazar distribution shows the known sequence from high-luminosity FSRQs detected at high redshifts to lower luminosity BL Lac objects observed at lower redshifts (see, e.g., Fossati et al. 1998 ). The X-ray and γ-ray luminosities of γ-NLS1 lie in the same range as blazars. More intriguingly, their luminosities fall into a region that is occupied by BL Lac objects and low-luminosity FSRQs. This result is consistent with the findings of Paliya et al. (2013) , who analyzed non-simultaneous SEDs of two γ-NLS1s, namely PKS 2004−447 and PKS 1502+036. In comparison to the SED of a typical BL Lac and FSRQ source, they found that their broad-band spectra can be regarded as intermediate between both blazar types, although they bear a closer resemblance to the SED of FSRQs. Similar results have been obtained by independent studies from Foschini et al. (2015) and Sun et al. (2015) .
Comparison with other γ-NLS1s and blazars
Foschini
Conclusion
As part of the TANAMI multiwavelength program, we analyzed new and archival X-ray observations made by Swift and XMMNewton of the only known southern-hemisphere, radio-loud, γ-ray emitting narrow line Seyfert 1 galaxy PKS 2004−447 and compared the results obtained so far for the four other wellstudied sources of this type. The (0.5-10) keV X-ray spectrum of PKS 2004−447 is best described by a power law with Galactic absorption. Its photon index is consistent with values typically observed for FSRQs. No evidence for emission or absorption lines has been found. A possible soft excess reported in the literature (G06) could not be confirmed by our new XMM-Newton observations in 2012, but its existence in the data set of 2004 cannot be ruled out. Its flux contribution in the soft spectrum of 2004 is less than ∼ 20%. We observed moderate flux changes with a factor of ∼ 3 between the minimum and maximum flux on timescales down to two months. Weak spectral variability was observed on similar timescales. However, the hardness intensity diagram shows no correlated behavior of count rate and hardness ratio. The linear behavior of variations between the (0.5-2) keV and (2-10) keV bands indicates that no significant brightness-dependent spectral variations occurred. Supported by evidence of a one-sided relativistic jet in the radio data of PKS 2004−447 (Paper II; see also Orienti et al. 2012) , we concluded that the observed spectrum and variability characteristics can be explained by non-thermal emission from the relativistic jet. Comparing the X-ray properties of the detected γ-ray NLS1 galaxies, we found that the major difference between these sources is their luminosity, which spans a range of almost two magnitudes. With the exception of 1H 0323+342, all spectra present a flat and a smooth power-law spectrum. A soft excess does not seem to be a frequent spectral component in γ-NLS1s. Their photon indices are clustered between 1.5 and 1.8. Continuum variability is a common property of these sources. It is most prominent in SBS 0846+513, PKS 2004−447, and 1H 0323+342. The analysis of spectral variabilit, however, requires more high-S/N observations. So far, it has only been significantly observed in one out of five sources. In comparison with typical γ-ray detected blazars from the MOJAVE 1 sample, we find that X-ray and γ-ray luminosities of γ-NLS1s lie in the range of BL Lac objects. In a second paper (Paper II), we presented the radio properties of PKS 2004−447 based on VLBI and other radio observations. We compared the radio spectrum and variability with the same γ-ray NLS1 galaxies as were presented in this paper. While their X-ray spectra show similar steepness and different variability characteristics, the major difference in the radio properties is the radio spectrum. Among the five sources, three show a flat radio spectrum and one shows a GHz peaked synchrotron (GPS) spectrum, while PKS 2004−447 is the only steep spectrum source. The luminosities span a broad range of magnitudes similar to those in X-rays. Based on the small linear size of the radio structure and the steep radio spectrum, PKS 2004−447 can be considered a CSS source, i.e. a young radio galaxy at a moderately small orientation angle to the line of sight. Its X-ray results are in good agreement with X-ray properties of this source type and thus supports the hypothesis that γ-NLS1 are young radio sources.
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